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stands in the way of a discu&on at  length. The bureau’s general 
conclusions in their most conservative aspect can not be better ex- 
pressed than in the words of Mr. Marvin in the, am raph b 
on page 500 “The present writer is of the opinion pancfendingyyng 
“rather than aperiodic, as he concludes,” of his paper attached, 
wherein he concludes, fracticdly, that De Blois’ proposition is not 
proved. With the who e of Mr. Marvin’s paper the bureau concurs 
and especially with the ingenious suggestion as to the possibility ok 
tmmethmg in the nature of *‘beatY” between the oscillating diachasrge 
and the vibrating system of the oscillograph. 

2. The description of De Blois‘s expenmentaleaves the bureau uncer- 
tain as to the exact arrangement of apparatus with which the oscillo- 
gram in figure 3 [not reproduced from De Blois] was obtained. If this 
record was obtained from a tipark discharge from the antenna described 
on page 564 when excited by the oscillation transformer described on 
page 570, the bureau would be inclined to believe that his experimenta 
indicate positively the probability of an oscillatory rather than a 
unidirectional character.of lightning disc 

3. The antenna devcnbed is a strong osci labr. De Blois himself 
s r k s  of it aa having low damping. Ita tendency, therefore, u on 
c ischarge is to effect this discharge through a long series of os&+ 
tions in its own natural period, irrespective of the method of excitation. 
If excited by impact it follows this tendency without hindrance. A 
unidirectional lightning flash would appear to afford ideal shock exci- 
tation, and since we know that the observed E ark from the antenna is 
oscillato 
the oscixgraph under this condition?’, This point appears to have 
been neglected in the experiments, though seemingly it might easily 
have been investipted by means of ordinary quenched ap excitation. 
Su pose we have investi ated it and have found the oschcgraph to ‘ve 
on$ sudden definite SI!& like those in  figure 3 [not reproduced E m  
De Blois]. How then explain the succession of peaks such iw those 
actually observed, as shown in figure 1 [not reproduced from De Blois]? 
Obviously either- 

(1) A s  the result of “progressive breakdown” phenomena, described 
by Steinmetz, in which c u e  the demonstration is still conclusive, or (9 As the result of forced oscillations of long period or of mixed 
penod, which is the same as saying that the lightrung flash is oscillatory. 

4. It appear3 to the bureau that nothing is to be deduced with cer- 
tainty from thij data until the behavior of the oscillogrspli is known 
when subjevted to oscillatory discharges of different frequency and 
damping. With an instrument of such low periodicity as 5,000+,000 
too many unknown factors enter to allow a reasonable attempt to inter- 
pret the results except in  the light of such experimentation. 

T 

in  such a cme the quastion d e s  P What is the behavior of 

Bureau of Steam Engineeri~g. 

THE ATMOSPHERE OF “HE PLANET XARS. 

The subject of the so-called canals on the planet of Mars 
has been carefully treated in a series of articles by Prof. 
William H. Pickerin , published in Popular Astronom 

on the moon if only its surface is examined under the 
same optical conditions used in the study of Mars. It 
ma be worth while for the meteorologist to study the 
su 4 ace of the earth under similar conditions. He has 
only to represent on an artificial globe the portions that 
are water, snow, or ice; mountains, plateaus, or lowland; 
forests prairies,or deserts, by a proper system of coloring; 
then iace the globe at  the proper distance and view it 

that is more or less hazy or undulating. The following 
extracts from Prof. Pickering’s paper will show what 
could be expected under these conditions: 

in 1914. He finds t B a t  one may perceive similar cana 2 

with t 1 e proper magnifying power through an atmosphere 

LUNAR CANALS. 

The present report will be devoted chiefly to a study of the c a d s .  
By a canal in the astronomical sense of the word is meant any long, 
narrow dark marking that is straight, or of lmge radius of curvature and 
of fairly uniform breadth and density. The existence of the canals on 
Mars as objective realities must appear obvious to any one who has seen 
the planet under sufficiently favorable circumstances. They have 
been seen at this station [Mandeville, Jamaica, W. 1.1 with the 11-inch 
refractor by using a magnification of 660 when the diameter of the 

lanet was but 5.6 inches. When well seen they can be held by the eye 
Eke any other real marking for indefinite periods The main cause of 
the controvemy ’regsrding them is that in nortdem latitudes, where 

most of the large telescopes are located, the seeiy is not sufficiently 
to show them well, and their existence there ore continues to be P oubted in some uarters. 

Another cause 07 doubt depends on the mistaken idea still held by 
the public, and also by many astronomers, that the larger the telexope 
the more you can we with it. If the seeing were good enough, or if 
the objects were very faint, this would obviously be true. But even 
with double stars there ia a limiting size of aperture g i v i q  the beat 
results, de endin on the quality of the seeing, and with bright plane- 
tary detaif this Emit is very marked indeed. The statement once 
made in  joke that the 40-inch Yerke3 lens is too powerful to show the 
canals of Mars is literally true. There are too msny air wave3 con- 
stantly passing in front of its great surface to permit of the necessary 
planetary definition. 

For our northeastern States tho best results on a good night can be 
obtained with an &inch aperture. In the Southwe4 16 inches is 
perhaps the limit. The proper size for the Tropics has not yet been 
reached by any instrument located there, and is still unknown. Any 
telescope intended for regular use on planetary detail should be pro- 
vided with a cat’s-e e diaphragm placed over the objective, which can 
be adjusted instant& from the eye end of the telescope, a device firdt 
used I believe at the Lowell Observatory. 
As a means of studying the can& of Mar3 it occurred to the writer 

that sinc! the. moon IS a body clojely rwembling it, and of the same 
order of m e ,  i f  we were to apply to it the same magnification in pro- 

rtion to ita distance, that we might get a similar effect. The average 
%stance of Mars at  opposition is 50,000,000 miles, the average di3tance 
of the moon, one-quarter of a million. The moon beinpat one two- 
hundredths the distance of Mm, we should use one twehundredtha 
the magnification. The Martm canals are well seen with a power of 
500. An ordinary opera 61- g!ving a power of 2.5 would therefore 
be a proper instrument with whch to view the moon. If we wish to 
have the moon a pear of the same size as Mars, a field glass magnifying 
five times shoulcfbe employed. 

A preliminary sketch made with an opera glasa on April 23, 1912, 
showed a number of long, narrow canah crosving the face of the moon. 
Of these the most conspicuous was the broad, double canal shown in 
fi ure 1 [not here reproduced] extendine northweeterly from Tycho. 
f e x t  came the three canal5 to the wed of i t  and a few of those shown in 
Imbrium. All were narrow and quite uniform in appearance. The 
present sketch was made with a field glm3 mngnifying four times, on 
October 14, 1913, colo tude 90°. The double cam1 extending from 
Tycho ww now so bm?that it had almost lost its canal-like character, 
but numerous fine canals appeared, among them several exceeding 400 
miles in length. Only the more ConJpicuous ones have been drawn, in 
order to avoid confusi the sketch. When near the terminator the 
c a d  are faint or invi31e. They seem to be most conspicuous when 
the moon is full and individually to vary more or less with the colo i- 
tude. It would seem aa i f  a detailed study of them might r e p a v x e  
careful observer. Perhaps the best resulta are obtained on a sliihtl 
hazy evening or with the moon not very far above the horizon, SO it sha6 
not be too dazzling. Even with an opera g h s  better results are 
obtained i f  it is steadied by holding it against a past. It is perhap 
eaaier to see them in the firat place with a field g k ,  but once seen, an 
opera glass gives them a more canal-like appearance. With the latter 
the are m w ,  stmight, and gray or black; with the former they show 
a Jght ly  irregular structure, and at  times are distinctly brownish. 
There are few canals on Mars more distinct than those between Coper- 
nicus and Ariatarchus when seen under favorable conditions with an 
opera glass. 

But it is not neceseary to wait for a moonlQht evening in order to see 
the lunar canal. The =me m u l t  can be o b b e d ,  though in an inferior 
way, from any ood photograph of the full moon. T h ~ s  should be placed 
&sai.nat the wa8 in a stroTlight and viewed with the naked eye from a 
distance of between 20 an 40 times its diameter. If we get nearer than 
this we see that the lakes, with the exception of Ph$o, are not sharply 
defined regions, but simply small, dark areas of irregular shape and 
density, which are in  reahty much larger than they appear in the 
drawing. Similar1 the canals which are drawn as heavy, fine linea, 
are in reality b d e r  and leas &tense areas of the same length. They 
vary in general from 20 to 60 miles in breadth. The effect is clearly 
not due to area9 of irregularly distributed and im erfectly seen fine 
detail. The surface is not necessarily irregular in d)enJity nor spotted 
nor filled with an detail at all. All that is required to produce a canal 
is a com arativec &$ht difference in density, a reasonable breadth, 
and a sugcient intrimc brilliancy to render it visible. * +t * 

A study of the lunar canals calls to our attention an unlooked-for 
charactenstic. We should naturally expect $at as weaspproached 
nearer and nearer to the hotograph, or used lllgher and hlgher powers 
upon the moon, that whife the canala first seen would be resolved and 
exhibited in their true aspect that other finer canals would appear 
which a closer approach would in their turn resolve. On the moon, 
excepting with very low powers, this dom not seem to be the cme. It is 
true that with a power of s e v d  bund-red diameters, short, uniform 
canals make their appeammea,reeembhg in al l  respects the ahort, 



502 MONTHLY WEATHER REMEW. AUGU~T, 1914 

stout canals in the Solis Lacus region of M?ra ( H a d  Annals 63:75), 
but the long, narrow canals hundreds of miles in length, so character- 
istic of Mars, are seen on the moon only with such low powers as we have 
just described. It must be noted that in the case of these canals their 
mze and appearance do not vary in any way with the aperture, but only 
with the magnification. Of this anyone can redilv aatisfy himself. 
As we reduce the aperture of the field glass, a slight improvement in 

distinctness is noted when we reach a size of about one-fourth inch, on 
account of the reduction of the glare, but when the aperture geta below 
one-eighth or a mapitication of 32 to the inch, they become 1e.a distinct 
again. They continue to remain vhible and to be of the same breadth 
and in the same place until with fading light they gradually fade from 
new. * * .* 

The surfwe of Mars appears to be particularly well adapted to pro- 
ducing the c.ana1 effect. Only isolated area3 upon the moon show it to 
advantage. This may be because the bright areas of the moon are too 
rough and the smooth areas too dark-for even on Mars the canal effect 
is conspicuous only in the br’ lit regions. Again, on account of the 
more abundant vegetation on’glars, it is p03sible that stripes on the 
planet are more frequent, for it must be remembered that the basis of 
every canal is redly a stripe, although the increase of blackness may 
be slight and the brendth great and irregular. The resence of lakes at 
the two ends of a canal will render it much more redily viible, though 
they will not produce a canal i f  there is no real shadii between them. 
It might be sugoesteil t1hqt a new and temporary can3 ou Mars might 
appear in any &ion i f  bounded on either d e  by a faint band of haze 
or cloud. At every oppoiition, by using the proper magnification, 300 
to 600, some canals should be seen, and i f  they are not it merely indi- 
cate that the definition is inferior. The better the definition, 
regardless of the aperture of the telescope, the more clearly wil??; 
canals appear. 

In our sketch of the moon the s h p e  aud location of the maria, and 
the positions of a con<blerable number of the bright craterj are in fair 
agreement with what we know to be the case, aa based on hotographg 
and the use of higher telescopic powers. To the left a n 1  above the 
center of our figure, shaped like a letter F. are several short, thick 
canals and a number of lakes which are also in fair agreement with the 
fact3. Qn the other hand, our long, thin canals give httle or no informe 
tion aa to the real appearance of that portion of the surface. In spite 
of this fact the canals of Mara are well worth while observing, because 
they change with the sesons and also differ from year to year a t  the 
wme season on Mare. This is perhaps the most artificial feature. If the 
observer desires to study them to the best advantage, then the only way 
to do so is to draw them as they appear. Sometimes many of them 
appear aa straight. narrow, dark linea. The fact that they ma not 
really be narrow or perfectly regular is no reason why they shoul% not 
be carefully studied and named, and all honor should be given to 
Schiaparelli. who, although not their discoverer, was the first to observe 
them in large numbers and to drswgenenl atteution to their existence. 
Still, we must remember a t  tlwir he.:t thev are onlv indication.+ of 
detail, not t.he real tliing. That is to say, whtt they indicate iy some- 
thing that is actually beyond the power of the observer’s telescope to 
corrcctly define. * * * 

The most striking difference between the lunar and Martian canals 
is that. the latter are much more varlible both in densitv and position, 
and often are entirely invisible. The former var a little in density 
with the colongitudc, which corresponds with L e  season upou the 
moon. Those lunar canals visible with a field glass we shall designate 
as the coarser canals; tliose visible in the telescope we h a l l  call the 
finer ones. Wit.h the latter we have the mrne dithculty as in the case 
of Mars, they appear perfectly straight and uniform, and as we saw in 
our h t  report, iu some cases they may even appear double. * * * 

CONCLUSIONS. 

It now only remains for us to draw whatever conclusions may Aeem 
probable with regard to these interpsting objects, since it does not seem 
ikely that m y  further li-lit on tlieir nature will be gained, a t  least 

as far aa Mars is concerneb, before tlie next opposition. It is believed 
that Lambert was the first to siqgest that the reddish areas of Mars 
owed their color to ve etation. The su,wstion that they were simply 
desert regions, while &e dark areas and canals were due to vegetation 
instead of water, was of compardt.ively recent origin.’ 

The writer believes t.liat both types of lunar, as well aa the Martian 
cnnala, are due to vegetation. Indeed, no other explanation seems 
possible when we stop to consider tlie facta. It does not seem possible 
that the lunar canals can be artilicial, but the Martian ones act differ- 
ently from them in some respects, nobbly in their great variability, and 
if we may so express it, their apparently unnatural conduct, some appear- 
ing during one Martian ear and others during another, a t  the same sea- 
mn. The act, indeed: almost as if  there were some guiding intel- 
ligence beKind them. Their uniform breadth etraiglitness, and occa- 
sional circular or elliptical forms are waived as argumenta, because 

.. ~ _ _ ~  
1 Science, IUS, 19: fi?. 

perhaps they are not really quite aa regular as they appear, and becauee 
we find something very similar upon the mmn. It is to their changes 
that we should especially direct our attention, and reguding which 
future observers should secure all poseible data. 

The Martian atmosphere, as far as its permanent constituents are 
concerned, we know to be more or less rarefied. The amount of water 
vapor it contains on the other hand, in the resence of ice or water, 
de ends exclusively upon the temperature. %hen the polar caps are 
msting ra idly therefore, and large liquid surfaces preaent themselves 
in the m..&es, the atmm here may, at ordinary terrestrial temperatures, 
be composed in a very ]pBr-e p3rt of wdter va or. At other timss it 
may contain very little. ‘!he question of the %fartian seasons should 
be considered very carefully in any future attempts to detect the pres- 
ence of water vapor by meana of the spectroscope. One of tlie most 
careful and painstaking attempts hitherto mzde to secure evidence of 
the presence of water vapor upon Mara was made during the dry season 
upon the planet. 

Assuming that the canals are due to vegetation, we must further 
assume either that the are or are not artificial. Aamming first that 
they are, we shall fiu8that three attempts have hitherto been made 
to explain them. 

(a) They were formerly suppaed to be fertilized by invisible irri- 
gating ditches or condaita. The difficulty with this idea is to mAintain 
the necessary circulation of water. Prof. Lowell, when he adopted it, 
suggested tlrat the circulstion was maintained by pumping. T o  this 
it ls replied that that would require altogether too great an expenditure 
of energy when the problem is reduced to figures. Indeed, the forma- 
tion of the polar c a p  is suficient of ibelf, as Prof. Douglass long ago 
pointed out. toshow that the planetary circulation mnst be in large part 
atmospheric and not due, except at the very begiiinin:. to artificial 
canals. If it is atmospheric in  part it might its well be wliolly 8 ) .  

(a) It wag sugg3sted a few y e m  ago * that the canal3 con;iste-1 simply 
of a growth of dark vgatetion like trees or bushe3 upon gr.zs;v or semi- 
arid plains of a li hter color, all being supportrd bv water derived from 
the natural aeria! circulatiou of the planet. The bemtv of thi3 plan 
con&ts in its extreme simplicity, and the fact thnt m:h canal3 actun1l:r 
exist upon the earth on a small scule, cou itructcd in thi. matter for g c d  
and sufficient reasons, though preyurnably not the same onej, namely 
protection for herds of cattle agdngt winter storm. The difficulty, 
however, is to account for the shifting of the canals. 

(c) In  an atmosphere saturated with moi3ture, fog3 should readily 
form at night, whch would digappear to a hrge extent in the daytime. 
This frequently occur3 a t  certain searons, notably the early autumn, 
upon the enrth. Since the surhce of Mary seems to be extremely flat, 
it is suggested that these fog3 instead of being permitted to exhibit a 
general accidental clidribution. mi lit be locdized night after night 
in certain selected regions artificiafly. It i 3  known as a laboratory 
experiment that fog can be induced to form in 3 saturated atmosphere 
if furnidhed with a sufficient number of minute solid nuclei on whch it 
may condenir. I t  ii sugg?sted that it might be pmrtical to do this, 
either by electrifying the air in certain regions njglit after night, or by 
some such similar means upon :I litig8 scale on Nm. Where the fogs 
condenjed at night vegetation woulcl appear by daylight, when the 
fog cleared away. As a mitter of obsewation, fog is often seen on the 
sunrise limb of the planet, and it does in general c1e.w away a3 the sun 
rises higher upon it. Occadonally, however, it per.83t.s throughout 
the day, particular1 near the northern boundary of certain dxrk areas, 
Ruch as Sabaeus andrcerbem, m noted in our Report No. 3 .  A certsin 
shifting of the fertilized areas from time to time would doubtleqs inmre 
improved crops i f  the water supply were indficient to fertilize the 
whole, so that we can readily see an object for it. If, on account of 
accelerated growth due to greater moiature, the v etation ripened, 
dried up, and died first along the medial line of %e canal, we can 
account for the apparent duplication3 sometimes ob :erved. In our 
Report No. 4 we saw that mardhes did actually appear to advance and 
change their positiona in this manner, following clouh or fog3 produced 
by eva oration from their surfaces. 

The xifficulty with this explanation is the que3tion whether it would 
be posible in a Aaturated atmogphere overlyi a uniform surlace, to 
sclect any locality at will over which a fog sho3cl be proluced. 

Assuming now t h t  the canals are due either to v etation or to any 
other cau~e, but that they are not artificial, we fi8 that to frame a 
plau4blc hypothesis that will explain the changes hitherto observed 
is a matter of extreme difficulty. The only natural n p c i e 3  at our 
disposal capable of producing such changed seem to be either volcanic 
or meteorological. The latter appear3 to be the more promidng, 
although many of the lunar canals lie along volcanic cracks. We may 
morlif either (b) or (c) bv subatituting for intelligent design the acci- 
dentarshifting of the winds, bringing more moisture and cau4ing certain 
kinds of vegetation to flourish. To support s single canal 3,000 milea 
long b 500 miles wide would seem to require too much volcanic activ- 
ity. Juch suggestions involve added hypothesis and are, therefore, 
unsatisfactory. It may fairly be said that no satisfactory explanation, 

. . . - .. . . __ -. -. - - . 
* Hyper’s Monthly Nagazine, IWS, p. l!b 



b a d  on purely natural c a m ,  has aa yet been auggeated to account 
for the changes observed on Mars. 

It is not comidered by the writer, however, that any of these hypothe 
sea are sufficiently well supported as yet to justify us in such a momen- 
touR conclusion as the decision that intelligent animal life now exists 
upon Mars. To the majority of scientific men, robabl no- Rhort 
of the reception of a series of intelligible sign& woudbe  conadered 
sufficient evidence to lead to such a decision. These theories of the 
canah are mentioned here, not because the writer feels zwured that any 
one of them is right, but simply because (b) and (c), at least seem to him 
to account for the observed facts more readily than any of the othera, 
and because he feels that any theory, even a false one, is better than 
none at all. To the direct question so often asked, however, ‘‘ Is Mars 
inhabited by intelligent beings? ” we must, and probably long ahall be 
obliged to reply simply, posaible, but not proven. 

, .  
1 . .  . *  . . ,  
DOES THE DARKEST HOUR COME JUST BEFORE DAWNP 

This popular saying is frequently supposed to be 
poeticnl rather than meteorological. The well-known 
observer of meteors, Mr. IV. F. Denning of Liverpool, 
in a note to Tha Observatory, as quoted in the Journal 
of the Royal Astronomical Society of Canada,’ states that 
his own es erience would confirm the truth of this 
proverb, a n t  we quote his statement in full in the hope 
that Anierican observers may throw light on the problem. 
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The darkest hour precedes the dawn.-I have occasiody seen inquiries 
as to the truth of this expression, but can not remember to have read 
any discussion or explanation of the cjubject. 

Having been out observing on thou.iam1s of nights, and often enough 
‘’until the dappled dawn” rose, I may, perhaps, be allowed to give an 
opinion on the matte-and it is cc’rtainly in favor of the view etnted 
in the heading to this note. 1 have frequwt,ly been impredsd with the 
intense darkness which comes on before dawn. When a person h33 
been out all night his eye na tudly  bcromes accustomed to the pre- 
vailing conditions; he can discern things with astonishing clistinctne3d 
a ~ d  ie fmiliitr with such objects around as are within his range of 
viRion. 

Before dawn a greater darkness seems to drop down like a mantle 
upon the immediate surroundingg. Object3 which were plainly obderv- 
able during the previous hours of the night are blott,ert out, and a nerv- 
ous feeling is sometimes i n d u i d  by the dense opacity of the air. I 
think t.he iinusud dar!mess only lastv a short time, and that a quick 
brightening succee+, but its occurrelire is most marked and by no 
m ~ a n ~  a rare experience. I have noticed it independently of any pre- 
vious knox-ledge, ani1 when wch B thiug has been far from my thoughts, 
so it can not have been a subjective sensation. But 1 have been out 
only on clear, starry nights. 

I ‘regret that I have recorded no observations in detail, and 80 can 
not say the exact interval before sunrise when the remarkable dark- 
ness came on, and whether it is common to every night and season and 
condition of sk . But of its frequent manifestation I can speak With 
confidence, anlposaibly there may be some simple explanation of the 
event, though it docs not occur to me at the moment. 

’ *  
NOTES ON BALLOON OBSERVATIONS AND ON WA!EER- 

SPOUTS FROM ”HE VOYAGE O F  LA fiaOUSE. 

In  the MONTHLS WEATHER REVIEW for October, 1598, 
26: 461-463, wc h a w  published all known references to 
the use of the kite, but Dr. Otto Iilotz has sent us from 
Ottawa u note that is worth repeating from the original - - 
French text. 

In  the original Paris edition: “Voyage de la PBrouse 
au Tour du Monde.” v. 1. Paris. 1797. there have been 

- 

collected in four quarto volunies‘all that pertains to the 
unfortunate ex edition which started June, 1755, and 

northwest of ,Qustralia. 
was destroyed f y a hurricane in 1758 among the islands 

1 Toronto July-August 1014 8.294-295 * Publkh;d inaco0nlenk;wIh ‘the d e c k  of Apr. 22,1701, and edited by L. A. LIUket. 
Mereeu. 

These four volumes embrace the personnel of those 
under La PBrouse,.also the detailed orders of the King, 
Louis XVI, relative to the route of the expedition. 
Among the special observations relative to navigation 
those relating to the magnetic needle were prominent. 
Beginnin with volume 1, page 156, of the uarto French 

1795) are given in detail the scientific objects suggested 
by the Academie des Sciences, as communicated by its 
eminent permanent secretary, De Condorcet, who was 
born in 1742 and died in 1794, a sacrifice to the troubles 
of that year. 

Among the apparatus of the scientific outfit we note 
(p. 249, 1797 edition) : “One large balloon of toile [either 
h e n  or cotton cloth] with an inner lining of thin paper 

apier Joseph), 26 feet high and 224 feet in diameter: 

skin.” This outfit havlng been provided in 17S5 seems 
to have contemplated the use of hydrogen gas, which 
was advocated for aeronautic use by the Paris Academy 
of Sciences in 1783, as being better than the Montgolfier 
[method], although the popularity of the latter had 
ca tivsted the attention of all the world. 

b e  translate as follows ( . 162, French edition; p. 122, 

Academy of Sciences: 

edition o f 1797 (or p. 222 of the octavo E n a s h  edition of 

a 9 3  o three balloons of paper and three of goldbeaters’ 

English edition of 1799) lp rom the suggestions by the 

The academy on learning that the navigators are carrying with them 
a certain number of mal l  aeroabtic balloons invites them to make use 
of these in order to determine the altitude at which the winds that blow 
in the lower part of the atmosphere change their direction and also the 
course of these directions. These observations are especially impor- 
tant in localities where the trade wind prevails, where it will be de- 
sirable to know its relation with the winds of the upper region of the 
atmosphere * *. 

On page 163, we read: 
There is no agreement as to the cause that roduces waterspouts 

(pmbes) or tornadoes; aome attribute them to egctricity; others cou- 
aider them as the effect of a turbiuation (twisting ascent) contract.ed 
by a mass of air.* 

Navigators should be very attentive to observations of all the cir- 
cumstances that conduce to the explanation of this mysterious phe- 
nomenon. 

* In thk 1Ptt.m hp thesis lhecenlrifugsl force of nioleculcp of s lr  forwd from the miu 
of rolrtlon should d 8 h k h  Lhe pressure of rhore ,that are locstcd near the ail., lorring 
thein to reliuquish t.he water thcy nold iu qolution and to glve r i d  to a vloud whose 
form wlll bc very near1 that of a solid oi revolution and whose little amps wlll soon 
di ipqe  as !he efleui o f ~ n t r i h q d  force. The pres-ure of airnos heric air not being 
dimmi~hed, in the direntmn of the 3x1s of roOt3tiou. 1.he air nhoul$ perpelunllp runerr 
itself enteringnt the twoextwuitiesofthe a x n  and by the diminutlon of pressure main- 
t.iin k the interior 3 mntinuous preclpltstion 01 water, thin will onndnre as lone BF the 
turblnate movement eoutlnum and whme abundance will depend on the velocity of that 
movement and of the mass of air it aficctr. 

This theory of the form and action of waterspouts 
is in man of its details so far in advance of anything 

(1753); Cotte (1774), and others o that time, that we 
may properly attribute it to the distinguished permanent 
secretary of the Academy, Condorcet, whose thorou h 

Euler and whose remarkable insight into every branch 
of natural philosophy seems to warrant and justify 
our conclusion. Had iiot d’Alembert died iu October, 
1783, we should have thought this lucid esplanation 
might have emanated from that distin uished philos- 

understand it had been most carefully discussed by those 
eminent members of the Academy of Sciences, Condorcet, 
d’Alembert, La Place, and Benjamin Franklin who fre- 
quently attended its meetings during the years 1776- 

9 that had SI een advocated by Ando ue (1727); Franklin 

familiarity with the laws of mechanics expounded % y 

opher. Doubtless the mechanics of torna % oes as we now 

1785.-[~. A.] 


